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Abstract
Nigeria, over the years, has been showing a rapid appreciation of the domestic currency, a rise in
real wages and the service sector and a slow-down in the industrial production which are all
signs of presence of Dutch disease which predicts that a country with large natural resource rents
may experience a de-industrialization and a lower long term economic growth. This paper
analyses the impact of Dutch disease in Nigeria Ordinary Least square method, Two-Stage Least
Square and Autoregressive Distributed Lag with a system of equation from 1981 to 2017 and
found that the real wage rate emphasizes on the labor supply in the economy which checks put
one of the assumptions, there is also a decline in the manufacturing sector over the years.
Recommendations to Nigeria will, therefore, be to provide more funds to the agricultural sector
by giving out loans to interested parties, privatization of the downstream production of oil and
diversification of the economy.
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CHAPTER ONE
INTRODUCTION
1.1 Background
The term “Dutch Disease” was first used in Netherlands when they feared that the end
was close for the manufacturing sector when natural gas was discovered in the 1960s. The Dutch
disease theory was developed after the Netherlands found large sources of natural gas in the
North Sea in the 1960s. Large capital inflows from increased export revenues caused demand for
the Dutch Florin to rise, which, in turn, led to an appreciation of the Dutch exchange rate. This
appreciation made it difficult for the manufacturing sector to compete in international markets
(Benkhodja, 2014). Out of 65 countries that can be classified as natural-resource rich, only four
managed to attain both (a) long-term investment exceeding 25 percent of Gross Domestic
Product on average from 1970 to 1998, equal to that of various successful industrial countries
lacking raw materials, and (b) per capita GNP growth exceeding 4 percent per year on average
over the same period. These four countries are Botswana, Indonesia, Malaysia, and Thailand.
The three Asian countries achieved this success by diversifying their economies and by
industrializing; Botswana, rich in diamonds, without doing so. In East Asia, the countries with
few raw materials (Hong Kong, Singapore, South Korea, and Taiwan) have done even better
than the resource-rich ones, that is, Indonesia, Malaysia, and Thailand (Gylfason, 2001).
Since the 1950s when oil was discovered in Nigeria, it has been the prevailing factor in
the economy and made her one of the top exporters of oil in the world. Nigeria has followed the
peaks and troughs of the world oil market. The resource peaks led to a rise in oil exports
resulting in an appreciation of the real exchange rate thereby increasing the real wage of workers
and decreasing the export of other goods such as agricultural products that would help economic
6

growth. This repetitive booms and busts would cause the exchange rate to be volatile, where the
total exports could be reduced (Gylfason, 2001). Nigeria has, in recent times, been referred to as
the fastest growing economy on the African continent and one of the 10 fastest growing
economies in the world. Ironically, the country also harbors some of the poorest people in the
world with as many as 69% of the population, which is about 112.47 million Nigerians, living
below the poverty line (NBS, 2010)1.
The discovery of any natural resources truly becomes a blessing by helping a nation face
her constitutional obligations to the people. The Dutch disease theory, therefore, refers to the
situation in which a boom in an export sector leads to a shift of production factors towards the
booming sector and an increase in the prices of non-tradable goods and services. Thus, hurting
the rest of the tradable goods sector (Bature, 2013). An issue like corruption might also arise due
to the resource boom, which in turn decreases the quality of the government institutions, ending
up with poor economic performance. Countries with poor quality institutions are more likely to
suffer from the resource boom rather than gaining. Other than that, the profits from the resource
boom are most likely to be spent in government consumption rather than investing in other
profitable investments, generally in those low savings countries. This will also negatively affect
the economic development of the countries (Brunnschweiler, 2008; Cavalcanti, Mohaddes &
Raissi, 2011). Exploitation of natural resources would not sustain economic growth if the
resource rent is not effectively handled, such as investing in physical and institutional
infrastructure including education (Douangngeune, Hayami & Godo, 2005).

1

NBS(2010) National Bureau of Statistics. http://www.nigerianstat.gov.ng/
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1.2 Justification of Study
The effect of Dutch disease in Nigeria is being debated in different literatures but none of
the research try to use a system of equations analysis in determining its effects in Nigeria. This
study hopes to add more recent information to existing literature by Gylfason, T. (2001),
Dobrynskaya, V., & Turkisch, E. (2009), Sala-i-Martin, X., & Subramanian, A. (2013)
while contributing to the growing conversation of resources abundant countries being negatively
affected by its presence. The methodology of this study is built on the assumptions laid out by
Dobrynskaya, V., & Turkisch, E. (2009). This study also creates an awareness towards the
negative impact of Dutch disease and is important for policy makers to be mindful of the
presence of this economic concern.
1.3 Objectives of the Study
Recently, the Nigerian government has been pushing for “Buy Nigerian to save the
Nigerian Naira”. The government has been trying to put more policies in place to reduce import
of goods into the country and increase the export of other non-oil goods out of the country to
help strengthen the domestic currency after its sudden increase by over 75% in 2016. The
objective of this study is to detect the presence of Dutch disease through the use of real effective
exchange rate, real wage rate, the service sector and the manufacturing sector/industries over 37
years from 1981 to 2017. In order to carry out this study, we analyze data from Nigeria between
1981 and 2017 using a system of equations. The system of equation is built from each symptom
of Dutch disease mentioned earlier to help detect the presence or absence of the resource curse.
The estimations are performed using Ordinary Least Square, Two-Sage Least Square, and
Autoregressive Distributed Lag Model (ARDL).
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1.4 Hypothesis
This study seeks to investigate the hypothesis below based on the objectives mentioned:
H0: Dutch disease is present in Nigeria
H1: Dutch disease is not present in Nigeria
1.5 Organization of the Study
We have divided this paper into six chapters. Chapter 1 is the introduction to the study. It
talks about the general overview and helps us get familiar with the study. Chapter 2 presents the
literature review which includes past research done on related topics around the study, while
Chapter 3 dives into the Nigerian background with regards to its natural resources. Chapter 4
illustrates the methodology used, the data and sources of data. Chapter 5 discusses the results and
policy recommendation of the study and Chapter 6 is the conclusion.
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CHAPTER TWO
LITERATURE REVIEW
Several writers of this literature have found that the discovery of natural resources in an
economy can either be a blessing or a curse unto the nation, others have found mixed results.
Conducting a study on Dutch disease and diversification, this research is based on the
premise that the discovery and exploitation of natural resources leads to overreliance on that
singular sector of the economy. This brings about corruption, weak investments, increased
consumption and increase in local currency in the initial stage and then a decrease later.
Stating that countries that show a bad development posture are due to rise in nominal
exchange rate, rise in general prices and the abolition of the restrictions to changes. The
author compares different cases of Dutch disease in countries like Mexico, Norway,
Columbia, Spain, Nigeria and so on, using theoretical evidence found by some authors in the
literature. He concludes that diversification increases investment. The discovery of a primary
material should not be a means to abandon other sectors of the economy as seen in the
countries in the research Bature, B. N. (2013). Also, Iimi, A. (2007) centered their paper
around answering the question of whether and how abundant natural resources and
governance factors could stimulate economic growth. In going through previous literature,
the author noticed that countries that have failed to transform natural resources to growth is
mostly because of Dutch disease, insufficient economic diversification, rent seeking,
corruption and undermined political institutions, loose economic policies and debt overhang.
In carrying out this research, the author used data from 89 countries of different income
levels between 1998 to 2002. Six Instrumental variable regressions were performed using the
average of growth rate of real GDP as the dependent variable and average natural resource
richness, level of governance, average tax rate, trade openness and terms of trade as the
10

independent variables and revealed that an abundance of natural resources does not guarantee
growth but instead, good governance in developing countries. Left with the policy question
of how to establish effective natural resource management mechanism in developing
countries, the introduction of explicit fiscal rules for mineral revenues, disclosure of terms of
contracts and profit sharing arrangements with natural resources developers and publication
of independent external audits to increase transparency as well as anticorruption policies
should be implemented.
According to Olusi, J. O., & Olagunju, M. A. (2005), in 1998, the proportion of crude oil
exports in total export earnings was 95.5 percent showing symptoms of Dutch disease. There
also seem to be a decline in the agricultural sector relative to the crude oil sector. This paper,
therefore, seeks to examine the presence of Dutch disease in Nigeria taking the agricultural
sector as the traditional tradable sector as opposed to the manufacturing sector mostly used in
this research. Following the work of some other authors, they represented the reduced form
of a standard open macroeconomic model as a multivariate dynamic system. The data gotten
were analyzed using the vector autoregressive modelling consisting of impulse response
functions and variance decomposition analyses and found that Dutch disease is present in
Nigeria in the long run. This result is contrary to other findings and this is because the
manufacturing sector has been used as the traditional tradable sector. The authors, therefore,
recommend that the government link agriculture to other sectors of the economy thereby
bringing about diversification and industrialization. In analyzing the nexus between the types
of natural resource dependence and poor recent economic performance, Mavrotas, G.,
Murshed, S. M., & Torres, S. (2011) checked the pattern in 56 developing countries. The
types of natural resource dependence were divided into the point- based economies which
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has the tendency to lead to production and revenue patterns and the diffuse economies which
are revenue flows that are more diffused throughout the economy. The authors estimate both
the instrumental variables pooled regression and an instrumental panel regression where
institutional measure is instrumented with the point and diffuse indices. They found that both
types of resource dependency are bad for institutional development in developing countries, a
point sourced structure has a worse impact on governance which is important for growth.
However, abundant mineral endowments in Canada, Australia and the USA did not prevent
economic growth.
Van Wijnbergen, S. (1984) based their research on the hypothesis that most economic
growth is caused by Learning by doing induced technological progress which is confined to
the traded goods sector. A temporary decline in that sector may permanently lower income
per head compared with what could otherwise have been obtained. They first explore the
possibility that the long-run negative effect reflects the occurrence of Dutch Disease effects.
An increase in commodity prices appreciates the real exchange rate, lowering the
competitiveness of the non-resource exports sector, and potentially harming long-run output
if there are positive externalities to production in this sector. In conclusion, if the link
between temporarily high oil revenues and total expenditure can be broken by accumulating
foreign assets, Dutch disease will still be present but it may not be necessary to switch back
to non- oil traded goods production in the post-oil period as income from foreign asses
accumulated when the oil revenue was flowing in will allow continued concentration of
resources in the non-traded goods sector. Smith, B. (2014) suggests that Dutch disease
hypothesis in economies with ample natural resources have a tendency of experiencing low
performance in their manufacturing and service sectors through crowding out and real
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exchange rate appreciations, or may likely experience what is often referred to as
“deindustrialization” and slow economic performance compared to those with scarce natural
resources. The author used the outcome of interest for country c in region r on year t as the
dependent variable and Boom at time t as the period of boom, bust at time t as the period of
bust, yrt as region-by-year fixed effects which controls for any common shocks experienced.
The findings also seem to serve as a confirmation of the arguments in the literature which
suggest that overreliance on natural resource as the major component of national production
hurts the international competitiveness of an economy. In trying to analyze the impact of
foreign aid on the growth of an economy through their effect on the real exchange rate,
Andrade, J. S., & Duarte, A. P. (2017) assumed that foreign aid can be likened to natural
resources whereby the presence of it slows down economic growth. The methodology used in
this paper follows that of Arellano and Bond (1991) and Blundell and Bond (1998). They
tried to establish the impact of capital inflows on output growth via the determination of the
real exchange rate, in the group of Central and Eastern European countries. Their finding
shows that external capital inflows, non-tradeable good and public investments have a
positive relationship with the real exchange rate while the real exchange rate has a negative
impact on the output growth rate. Policy implication is to control the nominal exchange rate
and invest more in human resources, research and development, innovation and
entrepreneurship.
Gylfason, T., & Nganou, J. P. N. (2014) based their paper on the premise that natural
resources, often has been a curse to the economy. The consequences are seen to be the selling
of cheap extraction rights or taxes resource revenues, revenue from sales of mineral resources
being stolen or lavished, bad investments or lack of transparency in the investment and
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reduction in diversification of the economy leading to Dutch disease present in the Ugandan
economy. A big effort to boost education, infrastructure, and institution building, including
good governance, subject case by case to benefit-cost analysis, ought to be given high
priority, since such efforts are not likely to generate much opposition. Such efforts can be
driven by the government or by the private sector with government encouragement and
support, or by autonomous oil funds. The promotion of free trade, competition, and full
transparency may be harder to accomplish amongst strong political opposition and should
probably not be attempted up front in such instances. United Arab Emirates has been seen to
be one of the fastest growing economies of the world just like Singapore causing a very large
increase in tourism and media. As an oil producing country, Zemoi, J., & Cardona Cervantes,
G. (2009) therefore seek to ask, When the income of oil becomes unreliable, will the UAE
still manage to keep growing at the same pace? What alternative incomes could be able to
maintain this economic prosperity in the UAE? The authors collected three vital
compositions of GDP; oil sector GDP, government expenditure and non-oil sector GDP and
regressed it using a log-linear time series regression. They then tested the changes in the nonoil with the Augmented Dickey Fuller to find stationarity. Results show that the non-oil
sector is more sensitive in the government sector than to the oil sector showing signs of
dependency on the oil sector leading to a resource curse.
Stanford, J. (2012) tried to describe the progress in diversifying Canadian exports and
moving ‘up the value chain’ in their trade. In 1999, manufactured goods comprised
approximately 60 per cent of Canadian exports, while by July 2011, two-thirds of exports
were partially-processed or raw materials, with energy products accounting for 22 per cent of
2010 export revenues. Stanford states that the shift to non-tradable sectors, loss of high-
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productivity manufacturing jobs, and the structural deterioration in the exports have all
contributed to the worst decade of productivity growth in Canada’s post-war history. Some
indicators of Canada’s structural decline are reliance on primary resource exports,
deteriorating balance of payments, poor productivity growth, failure to build global
companies and environmental disaster. He recommends that to cure Dutch disease, the
country has to establish a system of sector development councils, enhance value added
production and investment, reduce the Canada - US exchange rate as well as establishing a
development bank.
The Oil Glut of 1980s caused a decrease in the value of oil, driving Nigeria’s fiscal
budgets into deficit. They had to borrow heavily to support their existing spending leading to
debt. Nigeria could no longer support their spending; the traded goods sector was
uncompetitive, and agriculture weakened. Nigeria was left heavily indebted, and almost
entirely dependent on food aid. Nigeria’s dependence on revenue from oil exports increases
the level of vulnerability of its economy to global oil price volatility, leading to tight fiscal
planning constraints, fluctuations in the quality of public spending, and financial crisis. The
focus on oil has increased rent-seeking, eroded institutional legitimacy and weakened non-oil
sectors of the economy. The conflict in the Niger Delta is arguably the logical conclusion of
this process. With per capita income remaining at $1 a day irrespective of the oil wealth,
kidnapping and violence has become the order of the day Otaha, J. I. (2012). The general
resource curse argument is that the presence of abundant resources leads to poor economic
growth, slows down economic performance, increase in corruption and poor governance and
even greater political violence. Di John, J. (2011) concentrated his paper on the magnitude to
which economic performance is affected by mineral resources, if mineral abundance
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increases there is a possibility of authoritarianism, rent seeking and political violence. Results
from comparing the median GDP growth rate with the median corruption index of mineral
and non-mineral abundant developing countries from 1965 to 1990 and from 1990 to 2000
show that mineral abundant economies are not more corrupt than non- mineral abundant
economies. In the case of Venezuela, before the discovery of oil, it had a weak state. During
the nineteenth and twentieth centuries, when oil was discovered, Venezuela could not
develop a strong state due to historical conflict and dictatorship in the country.
In trying to detect the presence of Dutch disease by examining the relationship between
the real exchange rate of oil exporting countries and oil price, Egert, B. (2012) finds clear
signs of Dutch disease among the oil-producing, post-Soviet countries of Central and SouthWest Asia by running the nominal and real exchange rate models at first then run growth
equations to find out the link between commodity price and real exchange rate as well as the
impact of them on economic growth. An increase in oil prices resulted in an appreciation of
their nominal and real exchange rates. The purpose of this study by Chowdhury, M. B., &
Rabbi, F. (2014) was to analyze the effects of remittances on international trade
competitiveness which is measured by fluctuations of the real exchange rate. According to
empirical studies, the relationship between remittances and real exchange rate has been
unclear: It has had some positive and negative effects on economic growth. The most
emphasized negative effect of remittances on economic growth is Dutch disease. The Dutch
disease impact of remittances is arisen by expenditure. Remittances may also have Dutchdisease effects, whereby the influx of foreign exchange in the form of workers’ remittances
appreciates the real exchange rate and decreases the international competitiveness of the
domestic economy. Empirical evidence has pointed to this phenomenon in Bangladesh.
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Using the Johansen Cointegration and Vector Error correction (VEC) model and annual data
from 1971 to 2008 in Bangladesh, results show that inflows of workers’ remittances
significantly appreciate the real exchange rate and depreciates the external trade
competitiveness.
Azerbaijan’s economy was one of the fastest growing economies in the world due to
extraction and export of oil. The share of oil industry in the national economy increased
almost two folds from 31.7% to 61.8% between 2000 and 2007. The country is, therefore,
heavily dependent on its oil exports, which makes it prone to the "Dutch disease". According
to the Dutch Disease, one of the resource curse concepts, inflow of resource revenues into a
country causes appreciation of the real exchange rate, undermining the competitiveness of
the non-resource sector and leading to a higher demand for imports and services. Hasanov, F.
(2013) suggests that the price increase in non-tradable sectors in Azerbaijan brought about by
the increase in government current expenditures directly increases the overall domestic price
level and indirectly the real value of the Manat. Moreover, he concludes that, rather than
yielding positive spillover effects for non-oil exports, the FDI inflows into Azerbaijan
aggravated the Dutch Disease effects, reducing manufacturing production not only in relative
terms but also in absolute terms. The Dutch Disease theoretical framework have generally
shown three reasons why a relative price of non-tradable and therefore an overall price level
may rise. The first reason being an increase in the non-tradable prices due to labor movement
out of this sector. Secondly, higher productivity in the commodity sector pushes up wages in
this sector leading to higher wages in the non-tradable sector and, consequently, to higher
non-tradable prices and overall prices. Thirdly, the relative price of non-tradable rises due to
higher profits, wages and related tax revenues of the oil sector are spent on non-tradable
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goods. Thus, the Dutch Disease concept may be considered as a relevant theoretical
mechanism for explaining the generation of a high price level in Azerbaijan, which is a
relatively small and open transition economy providing an interesting case for understanding
the price behaviors in such kind of economies. Aliya, A. (2006) in her paper investigates
inflationary consequence of Dutch Disease by regressing six variables (real GDP, real money
supply, exchange rate and real interest rate of government securities and CPI) VAR model
with quarterly data from 1996 to 2005. She concluded that there were some symptoms of
Dutch Disease in the Kazakhstan and Dutch Disease was a negative condition of the
economy causing not only deindustrialization, but also inflation. According to the author,
based on the theoretical framework of the Balassa-Samuelson effect, the generation of
inflation is inevitable, and inflation may increase in the near future as long as the
appreciation of the domestic currency continues, and the mining sector continues to be highly
productive. Thus, the reviewed studies support us to conclude that main determinants of
inflation are the exchange rate and money growth that are mainly sourced from oil prices (oil
revenues) which are specific for booming economy.
Ismail, K. (2010) tried to examine the Dutch disease effect due to permanent oil price
shocks under open and closed capital markets and examined the consistency of the
propositions derived from the model within disaggregated cross-country manufacturing
sector data covering a group of oil-exporting countries. In doing this, he builds a static
model. Then he tests it for the existence of Dutch disease using microeconomic data, as
opposed to most of the other studies, the problem is that only data from the manufacturing
sector are used due to data availability issues. With this limitation, he finds that a permanent
oil shock resulted in manufacturing production reductions. Additionally, these effects seem
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to be stronger in economies with more open capital accounts. The relative factor price of
labor increases with respect to capital. Consequently, capital intensity increases in the oil
shock, consistent with his labor-intensive non-tradable sector model. Finally, he finds that
sectors with higher capital intensity are affected relatively less by these types of shocks.
Égert, B., & Leonard, C. S. (2006) investigates the impact of fluctuations in oil prices and its
effects on non-oil manufacturing industry as well as the effects of developments in oil prices
on the exchange rates of Kazakhstan. Domestic and foreign investments crowd out from the
manufacturing sector to resource-rich sectors and this has a devastating influence on
manufacturing industries. The agricultural sector also gets affected by the Dutch Disease and
all these are regarded as one of the main causes of the natural resource problem. Estimations
based on the monetary model of the exchange rate carried out for the period from 1994 and
1999, respectively, to 2005 using monthly data indicate that the rise in the nominal price of
oil and in nominal oil revenues might be linked with an appreciation of the nominal exchange
rate, through the U.S. dollar but less so for the effective nominal exchange rate. The
estimations show that this is mainly because the real exchange rate of the non-oil open sector
is not linked to the real price of oil, implying that oil price increases do not lead to a real
appreciation of this sector’s exchange rate. Nwonwu, F. O. (2016) based their research on the
premise that Africa is endowed with human and natural resources that would have been used
towards its growth and development. However, people leave their homes to the developed
countries in search of greener pastures. The movement of people thereby adds to the material
capital flight used to service industries of the developed economies. This led to a decline in
job creation, product quality and market contraction in their home country. Africans in
diaspora, therefore, contribute greatly to the improvement of human resource base in the
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developed countries at a detriment to their country’s development. Africa, coupled with the
rest of the world, should seek partnership to get its due prestige in the world, take charge of
its resources and human capital to attain economic stability and sustained development.
Some other researchers have found the presence of natural resources to be a blessing to
the economy. Volchkova, N. (2005) in his research tries to answer what danger for country’s
sustainable development is imposed by the facts that Russia is rich in natural resources and at
current stage of development its economic structure is screwed toward resource intensive
industries. Evidence show that forces behind today’s success are generated by favorable
external situation rather than internally evolved economic mechanisms. The author suggests
that the percentage share of income of the resource to GDP is not the only measure to
discovering Dutch disease, but also the political economy. There was no evidence of Dutch
disease found in Russia during this period but the negative effect on Russian economic
development remains because of underdeveloped markets and governmental institutions.
While various authors of the literature have found that the existence of natural resources
leads to a decline in economic growth and development, the main aim of the research by
Davis, G. A. (1995) is to find out if indeed, the presence of mineral resources has led to a
decline in economic growth and development of mineral producing countries in the long run.
In doing this, the author compares the economic and social well-being of 22 developing
mineral economies with 57 developing non-mineral economies for both 1970 and 1991. He
finds that the average level of development in the mineral economies – measured by GNP per
capita, and several health and education indicators – is above the average level in the nonmineral economies in both years. He also shows that between these two periods, the average
performance of the mineral economies improved more rapidly than the average performance
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of the non-mineral economies. He therefore finds no connection between mineral
exploitation and development as assumed and natural-resource abundant countries as a group
have not performed badly in the long run.
Other authors of the literature found mixed results in their research, Mussi Rodriguez, C.
(2006) tried to investigate whether Saudi Arabia is suffering from Dutch disease or not. As
the largest oil producing country of the world, some fundamentals of Dutch disease such as
oil revenue constituting a major part of government revenue, changes in real effective
exchange rate, overheated labor market and expansion of the non-tradeable sector has been
noticed. The author used the spending effect and resource movement effect to test the
presence of Dutch disease and found that although the country showed signs of Dutch
disease, there seem to be an increase in the manufacturing sector and agricultural production
due to the policies and development efforts put in place before the oil boom showing that
Dutch disease did not happen in Saudi Arabia. Rodriguez suggested that countries that have
Dutch disease should consider devaluating their real exchange rate, diversify and invest
resource revenues abroad. Jakob, M. (2010) based their research on hypothesis that natural
resource abundance does not directly affect economic development but acts through several
fundamental determinants of economic growth. They focused on four channels: lower
investment rate because of resource abundance, lower institutional quality through corruption
and rent seeking, inequality and export concentration brings about less diversification.
Taking a cross- section data of 60 developing countries, the author used the “channelsapproach” to estimate the indirect impact of trade policy through investment, FDI, price
distortion, government consumption, manufactured exports and macro policy. He found that
natural resource abundance affects economic growth through each of the channels. However,
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the positive effect is significantly reduced for Sub-Saharan Africa, Latin America and the
Carribbean.
Using the Bayesian Dynamic Factor Model which is useful in a rich environment such as
Norway, Bjørnland, H. C., & Thorsrud, L. A. (2016) quantifies the spillovers between
booming energy sector and non-oil sectors while allowing for independent disturbances to
the real price of oil, world activity and domestic non-oil activity. The paper stresses the
importance of demand shocks for determining oil prices, and the small role that oil supply
shocks have played in determining output since the early 1980s. Results show that the energy
sector stimulates investment, production, employment and wages in early nearly all non- oil
industries. Also, oil price increases due to, say, supply disruptions, while stimulating activity
in the technologically intense service sectors and boosting government spending, have small
spillover effects to the rest of the economy, in part because of a substantial real exchange rate
appreciation and reduced cost competitiveness. There is therefore evidence of a two-speed
economy, with the manufacturing sector lagging the booming service sectors. Despite
impressive economic growth in Russia between 1999 to 2007, there is a fear that Russia may
suffer Dutch disease. Dobrynskaya, V., & Turkisch, E. (2009) analyze the trends in
production, wages and employment in the manufacturing industries and study the behavior of
Russian imports and exports. Based on the hypothesis that higher wages in the resource
sector attracts labor from other sectors, the authors test to see if this follows in the case of
Russia. Results show that Russia doesn’t suffer the Dutch disease. Although, there are some
evidences of its symptoms like a real appreciation of the ruble, a rise in real wages, a
decrease in employment in manufacturing industries and the development of the services

22

sector; it has been shown that manufacturing production has increased and that contradicts
the theory of the Dutch disease.
Selected literature also thought that Dutch disease was as a result of bad governance and
corruption by the government. Ezeala‐Harrison, F. (1993) tried to determine how Nigeria
moved from a high producing and exporting agricultural country to a high indebted foodimporting country and to analyze the potential for providing a permanent cure for the
symptoms of Dutch disease. Most of the debt was found to have been gotten from financing
domestic consumption, the establishments of negative net present values and in foreign
personal bank accounts of government ministers and other officials. The author suggests an
effort to stamp out corruption, mismanagement and lack of accountability in the public
office. Also, reduction of subsidies to public enterprises coupled with more privatization and
deregulation of state enterprises and more substantial cuts of the defense budgets as some of
the recommendations to help resuscitate the economy. To what level can diversification be an
effective means for reducing the unfavorable effects natural resources has on an economy?
Does diversification increase the chances for democracy? What factors determines the degree
of diversification? These are the questions being asked by Wiig, A., & Kolstad, I. (2012) in
their research. The proxy used for diversification in natural resource-rich countries is the
natural resource export as a share of total exports. They find that it is the pattern of industrial
activity that affects the probability of democracy and not industrialization. Countries would
diversify more if they have larger populations, more effective governments with the
provision of better public goods, which would encourage private sector development, and
more accountable governments.
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CHAPTER THREE
BACKGROUND ANALYSIS OF DUTCH DISEASE IN NIGERIA
3.1 Background of Nigeria
Nigeria is located on the western coast of Africa and has a diverse geography with
climates ranging from arid to humid equatorial. However, Nigeria’s most diverse feature is its
people with a population of over 197 million people, it is made up of over 250 ethnic groups and
checkered in the past by incessant political instability, bad governance, inadequate infrastructure
and macro-economic mismanagement. The country has abundant natural resources, notably large
deposits of petroleum and natural gas. The national capital is Abuja, in the Federal Capital
Territory, which was created by decree in 1976. Lagos, the former capital, retains its standing as
the country’s leading commercial and industrial city. Modern Nigeria dates from 1914, when the
British Protectorates of Northern and Southern Nigeria were joined. The country became
independent on October 1, 1960, and in 1963 adopted a republican constitution but elected to
stay a member of the Commonwealth. Nigeria is bordered to the north by Niger, to the east
by Chad and Cameroon, to the south by the Gulf of Guinea of the Atlantic Ocean, and to the
west by Benin. Nigeria is not only large in area—larger than the U.S. state of Texas—but
also Africa’s most populous country (Britannica,2019)2.

2

https://www.britannica.com/place/Nigeria
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Figure 1: Author’s calculations using World Bank data
Figure 1 shows a scatterplot of total natural resources rents and gross domestic product
per capita growth of Nigeria from 1970 to 2017. Showing some form of instability in the trend,
natural resources have shown an upward trend from 1970 and peaking around 1980 which did
not give rise to an increase in per capita economic growth in the economy. In 2002, we noticed
that the per capita economic growth and the natural resources are almost the same, this was as a
result of the non-oil growth in the economy. Real growth in the non-oil sectors for the period
1997-2002 was comfortably above the rate of population growth so that real per-capita growth
was slightly positive. Real non-oil growth accelerated to 4.9 percent in 2001 and 5.3 percent in
2002 due to the end of the drought as well as strong performances in the manufacturing and
services sectors (Madavo, 2013).
According to OPEC3, Nigeria has about 37.2 billion barrels of crude oil reserve and 5
billion cubic meters of natural gas. It is estimated that the country has realized over 600 billion

3

https://www.opec.org/opec_web/en/about_us/167.htm
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US dollars since 1956 - when it first discovered oil in commercial quantity in Oloibiri, present
day Bayelsa state- from oil and gas. Besides the large crude oil and natural gas deposits there are
also deposits of gold, tin, talc, gemstones, kaolin, bitumen, iron ore and barites that can be
harnessed to earn foreign exchange for the country; oil and gas remains the country’s major
source of foreign exchange earnings and revenue base (Adebola et al, 2006). However, despite
being a major oil producing country for decades, and accruing huge revenues from oil, Nigeria is
ranked as one of the poorest countries in the world. Also, the lack of equitable distribution of the
oil wealth and environmental degradation resulting from exploration activities have been
identified as key factors aggravating actions from environmental rights groups, inter-ethnic
conflicts, and civil disturbances from ethnic militias such as the Movement for the Emancipation
of the Niger Delta (MEND) and Niger Delta Vigilante Force (NDVF) (Ihua, U. B., Ajayi, C., &
Eloji, K. N., 2009 ). Warner (2007) noted that like the Nigeria case, there are a number of oil rich
countries where their governments have failed to translate their oil wealth into economic
sustainability and higher standards of living; stressing that literature abounds on the issue of
‘resource curse’ and ‘Dutch disease.’ Between 2003 and 2007, Nigeria attempted to implement
the National Economic Empowerment Development Strategy (NEEDS) as a poverty reduction
strategy that gives support to agriculture, small and medium scale enterprises, industry and oil
and gas, generating employment and reorienting values. A prerequisite for achieving many of
these worthwhile objectives is curtailing endemic corruption, which stymies development and
taints Nigeria’s business environment. Corruption mostly harms Nigerians themselves, but the
country is widely known around the world for a fraudulent activity known as the "Advance fee
fraud" scheme, a.k.a the "419" scam or the Nigerian scam, which seeks to extort money from
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foreign recipients of letters and emails with the promise to transfer a nonexistent windfall sum of
money (Odularu, G. O., 2008).
3.2 Background of Nigeria’s oil and gas
Nigeria first discovered oil in 1956 in the Niger Delta region of Nigeria which is a vast
coastal zone in the south of Nigeria. It is the twelfth4 largest producer of oil in the world and an
important supplier of Liquified Natural Gas (LNG). Oil and gas are the lifeblood of the nation’s
revenues, economy and national survival. It accounts for about 40% of the Gross Domestic
Product and 70% of government revenues. In 2003, Oil and gas accounted for 80.6% of total
federal government receipts (Lawal, 2004).

A British protectorate, by a joint operation between Royal Dutch Shell and British
Petroleum begun production in 1958 and were soon joined by a host of other foreign oil
companies in the 1960s after the country gained independence and, shortly after, fell into civil
war. The rapidly expanding oil industry was dogged in controversy from early on, with criticism
that its financial proceeds were being exported or lost in corruption rather than used to help the
millions living on $1 a day in the Niger delta or reduce its impact on the local environment. A
major 1970 oil spill in Ogoniland in the south-east of Nigeria led to thousands of gallons being
spilt on farmland and rivers, ultimately leading to a £26m fine for Shell in Nigerian courts 30
years later. According to the Nigerian government, there were more than 7,000 spills between
1970 and 2000 (Vaughan, A.,2011).

4

https://www.cia.gov/library/publications/the-world-factbook/rankorder/2241rank.html
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Prior to 1970, agriculture was the mainstay of the Nigerian economy. Between 1960 and
1970, on the average, the sector accounted for about 50 percent of the GDP and employed 72
percent of the labor force (World Bank, 1975). Perhaps more significant was the sector’s foreign
exchange earning capacity. In the 60s, Nigeria was the world’s largest exporter of groundnut, the
second largest exporter of cocoa and palm produce and an important exporter of rubber, cotton,
and hides and skin (World Bank, 1975). In real terms, in 1970, the country produced 305,000
tons of cocoa, 800,000 tons of palm oil and Kernel and over one million tons of groundnut
(CBN, 2000)5. Well over 50 percent of the country’s total export earnings came from the
agricultural sector prior to the 70s (Olusi, J. O., & Olagunju, M. A., 2005). The state apparatus
was consolidated, much infrastructure was created, particularly in the area of education, but a lot
of waste was also produced. Industrialization was not encouraged due to the ease in access to
imported consumer goods – a mechanism similar to the “Dutch disease.” The few industrialized
projects that were developed using the import substitution model failed (Bevan, Collier, and
Gunning, 1999).
According to Collier (2007), resource wealth sometimes contributes to a conflict trap and
the surplus from natural resource exports reduces growth. He goes on to discuss the case of
Nigeria in the 1970s, when other exports of the country like agriculture became nonprofitable
due to increased oil revenues. He explains how the Dutch disease can damage the growth process
by closing out on the exports in other promising sectors of the economy. The first half of the
1980s gave rise to a huge oil boom in Nigeria and also led to excessive government borrowing
and investment on wasteful projects that made the corruption in the country more apparent. As
the world price of oil crashed in 1986, Nigeria’s oil revenues reduced drastically, and Nigeria’s

5

Central Bank of Nigeria – The Central and Apex bank of monetary authority in Nigeria.
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external debt increased drastically as well. The introduction of the structural adjustment program
(SAP) was one of the government reforms advocated by the international financial institutions to
reduce Nigeria’s oil dependency. Despite increased national output in non-oil sectors, poverty
and social indicators worsened as most of the revenues generated were used for servicing
Nigeria’s external debt.

Nigeria's Oil and Non-oil Exports
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Figure 2: Source: Central Bank of Nigeria, Statistical Bulletin (2017)
From Figure 2, between the period of 1981 to 1988, the export of petroleum and non-oil products
were close to each other. In 1987, the proportion of petroleum exports increased and and has
continued to increase consistently since then with the highest in 2011.
While the discovery of oil in the Niger Delta pleased hopeful Nigerians, giving them an
early indication soon after independent economic development was within reach, at the same
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time, it marked a danger of grave consequence: oil revenues fueled already existing ethnic and
political tension in the country. This tension reached its peak with the civil war that lasted from
1967 to 1970. As the war began, the literature reflected the hostility, the impact, and fate of the
oil industry. Nigeria survived the war and was able to regain mainly of the huge revenues from
oil in the 1970s. For some three years an oil boom followed, and the country was awash with
money. Indeed, there was money for virtually all the items in its developmental plan. The
literature of the postwar years shifted to the analysis of the world oil boom and bust, collectively
known as the "oil shock." Starting in 1973 the world experienced an oil shock that rippled
through Nigeria until the mid - 1980s. This oil shock was initially positive for the country, but
with mismanagement and military rule, it became all economic disaster. The larger middle class
produced by the oil boom of the 1970s gradually became disenchanted in the 1980s, and
rebellious in the 1990s. The enormous impact of the oil shock could not escape scholarly
attention. For almost twenty years (1970s - 1990s), the virtual obsession was to analyze the
consequences of oil on Nigeria, using different models and theories. A set of radical-oriented
writers was concerned with the nationalization that took place during the oil shock as well as the
linkages between oil and an activist foreign policy. Regarding the latter, the emphasis was on
OPEC, Nigeria's strategic alliance formation within Africa, the vigorous efforts to establish the
Economic Community of West African States (ECOWAS), and the country's attempts to use oil
as a political weapon, especially in the liberation of South Africa from apartheid. If many had
hoped that oil would turn Nigeria into an industrial power and a prosperous country based on a
large middle class, they were to be disappointed when a formally rich country became a debtor
nation by the 1980s. The suddenness of the economic difficulties of the 1980s "bust years" had
an adverse effect on class relations and the oil workers who understood the dynamics of the
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industry. As if to capture the labor crisis, writings on oil workers during this period covered
many interrelated issues, notably working conditions, strikes, and state labor relations. To be
sure, labor issues were not new in the 1980s, since the left-oriented scholars had made a point of
exposing labor relations in the colonial era. What was new after 1980 was the focus on oil
workers, unions, and class conflict (OPEC annual report, 1983).
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3.3 Why is Nigeria suspected of having the Dutch disease?
The following symptoms characterize the Dutch disease:
1. A rapid appreciation of the domestic currency, which results from increasing export revenues and,
therefore, demand for the currency.
2. A rise in real wages in the economy. Increased profitability of the resource sector due to a rise in the
resource prices pushes wages in this sector up. If labor is sufficiently mobile between sectors, the movement of
labor towards the resource sector creates an upward pressure on wages in other sectors to restore the equilibrium.
3. A rise in the service sector. Windfall export revenues increase national income, which stimulates the demand
for services.
4. A slow-down in industrial production. The increased productivity in the resource sector attracts labour and
investments out of the manufacturing sector, since the natural resource sector provides higher rents and returns
on investment. Also, the rising services sector drains factors of production out of the non-resource tradable
sector. All this results in higher costs of production (e.g. wages). Additionally, the domestic currency
appreciation makes the manufactured goods more expensive and, hence, less competitive in the home and world
markets. Both effects contribute to lower profitability and slower (or even negative) growth rate in the
manufacturing sector. The resulting de-industrialization process (the shift of production towards the resource
sector) makes the economy extremely dependent on the resource sector, which can reduce the growth potential.
This process can be seen as a “normal” economic specialization and as a natural economy’s adaptation.
However, its overall effect on economic growth and employment can be negative. Moreover, in the longer term,
a lack of economic diversification may lead to vulnerability and volatility of the economic activity and high
dependency on world resource prices.

Source: Dobrynskaya, V., & Turkisch, E. (2009).
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3.3.1 Symptom 1: Appreciation of the domestic currency

Real effective exchange rate index (2010 = 100)
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Figure 3: World Development Indicators
Nigeria’s real effective exchange rate in Figure 3 shows the rise and fall of the real exchange rate
especially between 1980 – 2000. There was a peak in the REER in 1984 which lead to the
adoption of the Structural Adjustment Program (SAP) in 1986. This program improved the
management of the foreign exchange market and led to a downward pressure on the domestic
currency in 1987. Another peak can be seen in 1996 which led to the introduction of the Interbank Foreign Exchange Market (IFEM) and the abolition of the official exchange rate and the
merger of the dual exchange rate in January 1999. The appreciation of the domestic currency
indicates one of the symptoms of Dutch disease.
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3.3.2 Symptom 2: Rise in real wage of the economy
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Figure 4: World Development Indicators
Figure 4 shows a rise in the real wage rate of workers in Nigeria. The real wage of workers keeps

rising as the years go by. This is consistent with one of the symptoms of the presence of Dutch

disease.

3.3.3 Symptom 3: Rise in the service sector
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Figure 5: World Development Indicators
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We examined the trend in the services sector of Nigeria between 1981 to 2017. We notice a
consistent rise in the service sector from 1981 except for few declines across the years. Service
sector is seen to contribute to 60% of the total GDP in the economy in 2016. This signals the
possibility of Dutch disease in Nigeria.
3.3.4 Symptom 4: Slow-down in industrial production
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Figure 6: World Development Indicators
Figure 6 shown above is the manufacturing sector of the economy which shows the industrial
production from 1981 to 2017. There is an apparent decline over the years. It reduced from
20.3% in 1981 to 8.7% in 2017. This is consistent with the Dutch disease hypothesis that states
that higher wages in the resource sector attracts labor from the other sectors which causes a
decline in the manufacturing sector. This decline leads us to believe there might be Dutch disease
in Nigeria.
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CHAPTER FOUR
METHODOLOGY AND DATA
To investigate the effect of Dutch disease in Nigeria, this chapter, divided into two parts
– the methodology and the data - discusses the model and source of the data used in reaching a
conclusion based on the objectives earlier stated.
4.1 Methodology
The focus of the current study is to contribute to the existing literature on Dutch Disease
effect in the Nigerian economy using empirics. To achieve this objective, this chapter of the study
sets up models and the transmission mechanism by which we measure the consequences of
resource abundance in the country. We approach this methodically by using economic theories.
We discussed that four fundamental economic variables can serve as conduit pipes and the patterns
in their movements can provide diagnostics on the presence of Dutch disease. We examine the
effect of Dutch disease on economic growth using OLS. Ordinary Least Square (OLS) is used to
estimate the parameters for all models in the linear regression and minimize the number of squared
errors. Methodically, current study demonstrates, with the Autoregressive Distributed Lag Model
(ARDL), the effect of resource abundance on those diagnostic variables. Based on the nature of
the models and the prior assumption of endogeneity in the variables that are used to check the
impact of resource abundance, the Two-Stage Least Square (TSLS) examines the changes in the
growth equations when the generated series are used in the system equation. We have also carefully
selected the instruments to avoid any identification problem. Following existing theories, the lag
terms of the endogenous regressors together with the control variables in the first state regressors
are used as instruments in the TSLS.
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4.1.1 Model Specification
Based upon the review of several studies pertinent to this thesis, we adopt Dobrynskaya, V., &
Turkisch, E. (2009) methodology to build our model. The model is as follows: The model is as
follows:
The baseline equation:
RGDPt = ß0+ß1REERt +ß2RWGt +ß3SSt +ß4MANt +ß5PRYt +εt

(1)

GDPPCt = ß0+ß1REERt +ß2RWGt +ß3SSt +ß4MANt +ß5PRYt +Øt

(2)

Bringing out each of the independent variables from the baseline model:
REERt = ß0+ß1RESt +ß2REERt-1+ß3TOTt+ß4RIRt+µt

(3)

RWGt = ß0+ß1RESt+ß2LSt+ß3LDt+Øit

(4)

SSt = ß0+ß1RESt +εit

(5)

MANt = ß0+ß1RESt+ß2INVt+ß3INVt-1+ß4RIRt+µit

(6)

Where:
RGDP= Growth rate of GDP (constant 2010 USD)
GDPPC = Gross Domestic Product per Capita
REER = Real Effective Exchange rate
RWG = Wage and Salaried workers (% of total employment, ILO estimate)
SS = Services (% of GDP)
MAN = Manufacturing (% of GDP)
PRY = Agriculture (% of GDP)
RES = Total Natural Resource rent (% of GDP)
REERt-1 = Lag of Real Effective Exchange rate
TOT = Terms of Trade (constant 2010 USD)
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RIR = Real Interest Rate (%)
LS = Population growth used as proxy for Labor supply (annual %)
LD = Log of GDP used as a proxy for Labor demand (constant 2010 USD)
INV = Gross fixed capital formation used as a proxy for investment (% of GDP)
INVt-1 = Lag of Gross fixed capital formation (% of GDP)
ß’s are the coefficient of the independent variables
ε , Ø and µ are the error term
The baseline equation is built off a survey of past scholar. The variables used in this equation are
theoretically and empirically known to significantly explain the incidence of Dutch disease in
developing countries (Chong et al, 2013). Theoretically, REER, RWG, SS and MAN are known
to be endogenous, so we instrument them in equations 3,4,5 and 6. For the TSLS, we include the
lagged term of REER in the set of predictions in equation 3. Justifying the right lag structure,
theory and empirical studies on Nigeria has shown that the current level of the REER is heavily
determined by its immediate past values. Including this lag term prevents the possibility of omitted
variable bias. It also has an added advantage that covariates that still influence the outcome have
an effect controlling the past value of the dependent variable.
Equation 4 and 5 are constructed based on grounded theory and existing empirical results
such as (Chong et al, 2013). Empirical research on the link between the manufacturing sector and
domestic investment shows that, in Nigeria, investment in the manufacturing sector at time period
t-1 influences current investment. In other words, potential local investors planning to enter the
manufacturing market tend to rely on the performance of past investment in this sector. Similarly,
current investors planning to plough back their gains from such investment equally depend on the
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returns of previous investment. Thus, investment at time t-1 influences MAN for only a finite
period (Onakoya, A. B., 2012).
4.2 Data and Sources
The data for this study was obtained from World Development Indicators (WDI) and
OECD National Account (Organization of Economic Cooperation and Development). The
dataset considers annual dataset from 1981 to 2017.
RGDP (constant 2010 USD) is the real Gross Domestic Products (GDP) sums all residents’
gross value added, and taxes and deduct subsidies included in the products. These are measured in
constant 2010 U.S dollars using 2010 official exchange rate, (World Bank and OECD National
Account).
GDPPC (constant 2010 USD) GDP per capita is gross domestic product divided by
midyear population. GDP is the sum of gross value added by all resident producers in the economy
plus any product taxes and minus any subsidies not included in the value of the products. It is
calculated without making deductions for depreciation of fabricated assets or for depletion and
degradation of natural resources. Data are in constant 2010 U.S. dollars, (World Bank and OECD
National Account).
Manufacturing (% of GDP): Manufacturing is calculated without making deductions for
depreciation of fabricated assets or depletion and degradation of natural resources. Value added
is the net output of a sector after adding up all outputs and subtracting intermediate inputs,
(World Bank and OECD National Account).
Wage and Salaried workers (% of total employment, ILO estimate) are workers who hold
the type of jobs defined as paid employment jobs that is directly or indirectly dependent upon the
revenue of the unit for which they work, (World Bank and OECD National Account).
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Real Effective Exchange Rate is inflation adjusted nominal effective rate (NER). NER is
weighted average of domestic currency against other foreign currencies, (World Bank, IMF and
IFS).
Services (% of GDP) is the net output of a sector after adding up all outputs and subtracting
intermediate inputs. It is calculated without making deductions for depreciation of fabricated assets
or depletion and degradation of natural resources, (World Bank and OECD National Account).
Agriculture (% of GDP) is used as a proxy for primary sector. Agriculture includes forestry,
hunting and fishing as well as cultivation of crops and livestock production, (World Bank and
OECD National Account).
Gross fixed capital formation (% of GDP) is used as a proxy for investment. Gross fixed
capital formation includes land improvements, plant, machinery, and equipment purchases; and
the construction of roads, railways, and the like, including schools, offices, hospitals, private
residential dwellings, and commercial and industrial buildings, (World Bank and OECD
National Account).
LS is population growth (annual, %). It is used as a proxy for Labor supply. Annual
population growth for year t is the exponential rate of growth of midyear population from year t-1
to t, expressed as a percentage, (World Bank and OECD National Account).
LD is the log of GDP used as proxy for Labor demand. Real Gross Domestic Products
(GDP) sums all residents’ gross value added, and taxes and deduct subsidies included in the
products. These are measured in constant 2010 U.S dollars using 2010 official exchange rate,
(World Bank and OECD National Account).
Total Natural Resource rent (% of GDP) are the sum of oil rents, natural gas rents, coal
rents (hard and soft), mineral rents, and forest rents, (World Bank and OECD National Account).
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Real Interest Rate (%) is the lending interest rate adjusted for inflation as measured by the
GDP deflator, (World Bank and OECD National Account).
Terms of Trade are defined as the ratio between the index of export prices and the index
of import prices. If the export prices increase more than the import prices, a country has a
positive terms of trade, as for the same amount of exports, it can purchase more imports effect
equal capacity to import less exports of goods and services in constant prices. The growth of
trade is used. (World Bank and OECD National Account).
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CHAPTER FIVE
RESULTS AND POLICY RECOMMENDATIONS
This chapter discusses the empirical results and policy implications of the study. It covers the
Sargan test, summary statistics, OLS, ARDL and TSLS.
5.1 Instrument Validity (Sargan Test)
The Sargan-Harsen statistic test is used to test for overidentification in a statistical model,
meaning we would like to test the validity of the instrumental variables in the system of
equation. In order for the model to not be overidentified, it is required for the instruments to be
valid.
H0: over-identifying restrictions are valid
H1: over-identifying restrictions are not valid
If we fail to reject the null hypothesis, then we can conclude that the overidentification
restriction is valid and the instrument variables are uncorrelated with the error term. The
statistics shows that the test is passed to support the validity of all instruments.
Table 5. 1

Sargan Test

Hasen’s J/Sargan, Chi2
Hasen’s J/Sargan, Chi2
Source: Author’s computation (2018)

System Equation
RGDP
GDPPC
0.68908
0.3489
System Equation ARDL
0.5685
0.4865

5.2 Summary Statistics
The summary statistics in table 5.2 below shows an average of 3.4% with a maximum
growth rate of 30.35% in Nigeria. With a p-value less than 5%, we can deduce that the economy
is growing. The manufacturing sector has an average of US$4.21 billion, the supply sector shows
an average of 3.65 billion dollars while natural resources has an average of 7.21 billion US
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dollars in contribution to the GDP. The resources sector on average contributes the highest to the
growth of the economy. Real wage rate increases on average by 5.01%. The real effective
exchange rate can be seen to be extremely volatile while comparing it to its standard deviation.

Table 5. 2
The Summary Statistics
GDP GDPG MAN RWG REER SS
Mean
0.815 3.451 4.212 5.018 2.847 3.657
Median
1.200 3.784 3.297 0.959 2.332 9.436
Maximu
m
30.356 33.735 39.049 71.949 84.936 41.227
Minimu
m
-15.454 -13.127 -33.826 -28.730 -74.243 -40.347
Std. Dev. 7.330 7.519 11.915 21.476 27.821 19.593
Skewnes
s
1.255 1.259 -0.253 1.205 -0.185 -0.240
Kurtosis 8.966 8.927 5.646 4.388 5.910 2.444
JB
64.610 63.946 11.191 11.933 13.267 0.830
Prob.
0.0000 0.000 0.003 0.0025 0.0013 0.660
Obs.
37
37
37
37
37
37
Source: Author’s computation (2018)

PRY
INV POPG RES
4.024 1.870 2.580 7.218
3.9001 -0.725 2.585 3.314

RIR
0.363
3.686

TOT
9.410
9.558
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The data-series on gross domestic and per capita growth rates behave similarly in the
sample periods, however, have different magnitudes. Gross domestic growth is higher than the per
capita growth throughout the sample periods. Since these data series are measured in real terms,
the economic activities are observed to suffer periods of depression and expansion after factoring
out the influence of price changes. There were consistent changes in in time-plots, oscillating from
positive and negative growth. The growth turned negative more than half time of the period; more
evident in 1980s. This results from the instability in the real sectors caused by the oil discovery,
explorations and boom-bust in the world oil price in the decade. To manage this resourcedependent economic boom, the structural adjustment program was introduced to engender austere
measure on government spending. This worsened the growth rate more till end of 1980s. Economic
growth picked up and increases but faster that the per capita growth. Both variables reached their
maximum in the year 2004. The early millennium oil price boom also represented a massive
foreign exchange reserve for oil dependent countries causing a high government spending. After
the price drop in the world market towards the end of the decade, growth became stable at average
of 6% and gradually dropped to -1.6% (0.8%) and -4.2% and -1.77% in 2016(2017) for economic
growth and per capita growth respectively.
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The service sector shows an average of 55% more growth than the manufacturing sector
during the entire period. Service rose to positive more rapidly from deep negative growth in the
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1980s. Consistent with the economic growth pattern, the service sector turned to growth
throughout after 1993. The sector reached its highest of 58% in 2004; another oil price boom
period. We observed a stair-case decline before the end of the decade before its rose again. Starting
from the 2014, the low-price of oil in the international market can be directly observed on the
service sector growth dropping to -13% in both 2016 and 2017. The manufacturing sector performs
less compared to the service sector. After 1980s, the manufacturing has managed to grow above
10% with its peak at 2013/2014 (21%/14%) but dropped to negative in the following periods. We
observe there is neglect in the real sector compared to the service area. This might have resulted
from the high-dependence on the oil revenue to pay for the imports. The economy transitioned
more rapidly from the agricultural to service without advancing the manufacturing. In Rostow
growth theory, this immaturity might cause an economy to be underdeveloped. Thus, this one of
the problems the oil-dependent developing economy encountered in the process of development.
Nigerian economy can be hypothesized to display this process of growth leading to Dutch disease
effect.
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The real effective exchange rate has become more stable since the beginning of the
millennium. Before year 2000, the graph showed a lot of volatility, there were wide swings in both
direction from zero. The time-series dropped slightly in the early ‘80s but that dropped to its second
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lowest in the mid ‘90s. The lowest drop was period before the wake of millennium. During those
periods of drops, Naira strengthened against US dollars and other trading countries’ currencies.
Nigeria is oil producing economy with large foreign reserved dominated by oil sales in the
international market. The role of expectation of oil price changes play major role in the currency
strength. Other major driver of exchange rates is the influence of domestic real interest rate.
Nigerian has the second highest gross domestic product in the region attracting the foreign
investment from neighboring states and big Asian countries. These factors contribute to the
appreciation of Naira in the previous decades but in most recent times, the diminishing strength of
Naira has largely been the significant of oil price drops. Real interest rate has had upward and
downward swings since the beginning of the sample periods. In most developing countries like
Nigeria, the rule-based monetary policy has not yet taking shape. The major driver of changes in
real interest rate may be attributed to the inter-bank lending rate. Inflation expectation are less
determinate, at least, for determining the suitable interest rate for smooth running economy. Also,
the observed swings have been more tilted towards negative, suggesting a very high inflation. The
economy has experienced a double-digit inflation rate for many times in a role causing real interest
rate to go negative in a stable nominal interest rate. Recently, real interest rate has stabilized a
little above zero.
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Nigerian foreign reserves are dominated by oil money. The price of oil determines the
amount of dollars that are generated in the export of oil. However, the millions of barrels and the
changes in importing countries also affect the oil revenue. The time-plot shows wide swings for
the sampled periods. For most resource-abundant countries, except few, the changes in price of
resource; especially crude oil, have faced drastic upward and downward in foreign reserve. This
affect government spending, domestic currency with respect to the world, industry structure,
employment. Nigeria benchmark its national budget on the price of oil since its large proportion
of its revenue is derived from the sales of crude oil. This fluctuation in price of oil in the world
market causing wide changes in the governments has had debilitating effect on private investment
and national debt. Some scholars have argued the impact of corruption on the frequent changes in
the oil revenue. Term of trade behaved differently from natural resource until after the 2000s. The
Nigerian price of export to import rose significantly in 2006 but fluctuated between positive and
negative before the end of the sampled period.
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Gross investment has moved upward since the beginning of 1980s, rising from negative
growth to its highest growth (50%) in 2006. This time-series also fluctuated downward to negative
in 2011 and rose above zero in 2017. The theoretic determinants of investment are the same in
every economy. An expansionary economy has a tendency for higher investment likewise, a

47

recessionary one shows loss in investment incentive. In Nigeria, investment has taken different
shape compared to the early times of oil discovery. The industrial sector are dominated by foreign
firms. They have continuously expanded their industrial based in Nigeria and other developing
countries in Africa and Asia. China and India have also maintained a heavy industrial base in
Nigeria building large manufacturing plants in environments conducive for investments. All of
these have contributed to the upward swings, at least reaching above zero growth in 2017. The
primary sector has suffered a setback since oil discovery in Nigeria. For most periods in the sample,
revenue growth from primary sector was negative. The resulted from lack of incentive for
continued investment in farming, large shift of labor-force from agriculture area to the
manufacturing and service sector and neglect of agricultural sector in the process of adopting
advanced technology to other major sectors of the economy. Since large migration from the laborforce cannot be accommodated by the manufacturing and service, the unemployment situation has
become worsened and suffer the Nigerian economic growth process.
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The real wage growth tilted upward more than downward. This is usually the case for
resource-abundant countries. To say a few, the inflationary pressure leads to wage increase demand
by the trade union. Sometimes, refusal to such request by the government leads to industrial
actions; this is common in Nigeria. Inflation from abroad as a result of higher demand of high48
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priced foreign goods, depreciated foreign currency or speculation from financial agents is less
compared to the inflation from abroad. The importation of large number of foreign goods, all things
being equal, will put pressure on the currency depreciation which causes high increase in price;
since in the short run, demands cannot be quickly adjusted, high prices of goods call for wage
review. In the medium run, goods imported from foreign countries is adjusted and price is
stabilized while real wage increases. The spiral movement in the data can have this explanation
coupled with some economic changes in the domestic economy. Nigeria has the highest population
in Africa and one of the sub-Saharan countries with highest population growth. This is revealed in
the data. Though, there was a decline in growth in the ‘90s reaching the lowest 2.50% but
population has since continued to grow above 2.60%.
5.3 Unit Root Test Results
We examined the unit root test of all variables in the systems of equation by using the Augmented
Dickey Fuller method. If we reject the null hypothesis, it means the series is stationary and if we
fail to reject the null hypothesis, then the series is non-stationary.

Table 5. 3
Unit Root Test
Variables
Augmented Dickey Fuller
Order Constant
Constant and
Trend
I(0)
-4.893179**
-5.031084**
GDP
I(0)
-5.030706**
GDPG
-4.904040**
I(0)
-5.663559**
-5.923393**
MAN
I(0)
-6.231477**
-6.206062**
RWG
I(0)
-3.851090**
-3.811620**
REER
I(0)
-3.393138**
-3.582992**
SS
I(0)
-5.913125**
-5.820986**
PRY
I(0)
-2.542988
-2.146706
INV
I(0)
-4.515262**
POPG
-4.180215**
I(0)
-6.490221**
-6.947533**
RES
I(0)
-5.824393**
-6.374819**
RIR
I(0)
-7.359035**
-7.271112**
TOT

Augmented Dickey Fuller
Orde Constant
Constant and
r
Trend
I(1)
I(1)
I(1)
I(1)
I(1)
I(1)
I(1)
I(1)
-11.19648**
-11.38112**
I(1)
I(1)
I(1)
I(1)
-
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Note:. ** (*) denotes the rejection of the null hypothesis at 1 % (5%) significance level.
Source: Author’s Computation (2018)
The growth rate data is usually stationary in their original form. The stationarity test in the
table shows all the underlying variables are in the same order of cointegration, except investment.
The Augmented Dickey Fuller unit root hypothesized a negative and a very significant coefficient
for mean reversion to be established. Since these data are in their growth rates, the observed
outcome is not surprising. The problem of non-stationarity has been eliminated indirectly as
growth is measured as the difference of the natural log of the underlying variable. Also, since
majority of the variables are in the same order of integration, the study can proceed with an
Autoregressive Distributed Lag Model. As earlier stated, the Ordinary Least Square is also found
useful to examine the nature of the relationship on the growth variables. We investigate the
fundamental characteristics of these models and derive a policy implication based on these models.
5.4 Ordinary Least Squares
Table 5. 4

Ordinary Least Squares

Variable
Res
Res(-1)
TOT
RIR

REER
-0.061300
(0.6567)
0.290271*
(0.0508)
0.048658
(0.5314)
-0.292294
(0.3417)

RWG
-0.141529
(0.1587)

SS
-0.102330
(0.2899)

-

-

-

-

0.044054
(0.7449)

-

-

-

0.124939
(0.1936)
0.012088
(0.8972)
4.212566
(0.0581)
0.101107
0.645699

POP (proxied for LS)

-

GDP (Proxied for LD)

-

7.946663
(0.8714)
1.293429***
(0.0066)

INV

-

-

-

0.415260
(0.9332)
0.135645
0.323919

-18.93336
(0.8814)
0.220995
0.039093

4.396603
(0.1897)
0.031945
0.289862

INV(-1)
Constant
R-Squared
Prob(F-statistic)

MAN
-0.034505
(0.5656)
0.037016
(0.5605)
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***,**&* denotes the rejection of the null hypothesis at 1 %, 5% & 10% significance level. The
coefficients in the parentheses are the p-value.
Source: Author’s computation (2018)
The Ordinary Least Square performs poorly in fitting the underlying models. This is shown
in the R-Squared and the F-statistics of each equation except that of real wage. In the Real Effective
Exchange Rate equation (REER), only the lag one of the resources was significant. The
presumption of the contemporaneous relationship between the resource and dependent variable is
lacking. Although, the lag one was significant, does not conform to the economic a priori of
negative relationship. We expected that as resource revenue grows, the exchange rate strengthens
up in the following period. The real wage equation also performs poorly using OLS. The only
significant variable is the labor demand proxied with economic growth. Labor demand strengthens
the labor union bargaining power leading to the higher wage demand. This outcome conforms to
theory and statistically significant. However, this model can be explained with a more suitable
technique of estimation. The service sector does not respond appropriately to the resource revenue
growth and was not also significant. This contradicts the theoretic explanation of the impact of the
resource effect in the resource-abundant countries. The service sector responds faster in countries
where resource revenue constitutes to the larger share of the foreign earnings. The estimation
predicts otherwise. The estimation predicts that manufacturing responds appropriately to the
changes in the resource revenue. The manufacturing suffers when the earnings are not rightly
channeled. This is evident in Nigeria as seen in the resource growth data from 1995 to 2008, an
increase in natural resources shows a decrease in the manufacturing sector. As estimated by the
model, manufacturing growth trajectory seemed to be altered in the wake of oil discovery or as a
result of priority misplacement consequent from oil boom. However, OLS demonstrates
inadequate results. Large portion of regressors were shown to lack predictive power over the
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underlying dependent variables and making it difficult to establish whether there is presence of
Dutch disease with our chosen criteria.
Table 5. 5

System Equation
Ordinary Least Square
Two-Stage Least Square
Variable
RGDP
GDPPC
RGDP
GDPPC
0.003411
0.003378
0.004053
0.004606
REER
(0.9311)
(0.9301)
(0.5644)
(0.5653)
0.073493
0.071449
0.766988
0.746488***
RWG
(0.1507)
(0.1523)
(0.0000) ***
(0.0000)
0.176328
0.172560
-1.075467
-1.049219**
SS
(0.0055)
(0.0053)
(0.0000)***
(0.0000)
0.142788
0.136819
-0.023621
-0.026961
MAN
(0.1459)
(0.1532)
(0.3378)
(0.3368)
0.027801
0.027998
0.007359
0.008379
PRY
(0.6842)
(0.6747)
(0.1175)
(0.1176)
1.714179
-0.872891
3.634305***
1.018910***
Constant
(0.1142)
(0.4030)
(0.0000)
(0.0000)
R-Squared
0.480541
0.479188
0.997271
0.996266
Prob(F-statistic)
0.000738
0.000765
0.000000
0.000000
***, **&* denotes the rejection of the null hypothesis at 1 %, 5% & 10% significance level. The
coefficients in the parentheses are the p-value.
Source: Author’s computation (2018)

The estimation of the system equation with Ordinary Least Square was inadequate as
expected. None of the endogenous regressors was significant. We use both economic growth and
per capita growth as the dependent variables. These models behaved similarly, however; no
information is revealed in the explanatory variables. The service sector, manufacturing and
primary (agriculture) take the proper signs. The real effective exchange and real wage rate contrast
the theoretic relationship with economic growth. These results are not worth explanation at the
moment; as the outcome of the models are not significant but suggest the channel of resource curse
to the process in Nigeria. The two-stage least square reveals better information than OLS. Both
real wage and service are significant. The model reveals that real effective exchange rate,
manufacturing and primary sectors do not contain information on causes of growth in gross
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domestic product and per capita income. At least, using this method of estimation, the endogeneity
presence is cleaned-up. This warrants the changes in the outcome of the result. However, the signs
of the significant results also cast doubt on the credibility of these empirics. The following
estimation sections begin with the autoregressive distributed lag model on the first stage equations
and generated series are imported in estimating the system equations.
5.5 Autoregressive Distributed Lag Model
Table 5. 6

Autoregressive Distributed Lag Model

Variable
REER(-1)
RES
RES(-1)
RES(-2)
TOT
RIR

REER
0.523860***
(0.0030)
-0.064921
(0.6386)
0.347124***
(0.0114)
-0.274047
(0.1041)
0.058114
(0.4146)
-0.492954
(0.1014)

RWG

SS

MAN

-0.163205
(0.1105)

0.040573
(0.4065)

-

-0.023299
(0.7695)
0.167763**
(0.0386)

-

-

-

-

-

0.037932
(0.6773)

-

-

-

-

-

-

RWG(-1)

-

RWG(-2)

-

POP (proxied for LS)

-

GDP (Proxied for LD)

-

-0.102437
(0.5094)
-0.275036*
(0.0832)
1.642251**
(0.0018)
-7.935521
(0.8777)

SS(-1)

-

-

SS(-2)

-

-

0.339893**
(0.0446)
0.417121**
(0.0123)

MAN(-1)

-

-

-

MAN(-2)

-

-

-

MAN(-3)

-

-

-

MAN(-4)

-

-

-

INV(-1)

0.276279
(0.9526)
0.383445
0.025015

21.86726
(0.8691)
0.343602
0.025267

0.144248
(0.9610)
0.452417
0.000929

Constant
R-Squared
Prob(F-statistic)

-

0.400939*
(0.0572)
-0.269850*
(0.0512)
0.408368***
(0.0061)
-0.339790**
(0.0341)
0.017675
(0.7403)
4.173640**
(0.0521)
0.367083
0.085150

***,**&* denotes the rejection of the null hypothesis at 1 %, 5% & 10% significance level. The
coefficients in the parentheses are the p-value.
Source: Author’s computation (2018)
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In the autoregressive distributed lag model, we have introduced the lagged dependent
variables among the regressors, and the different number of suitable variables lags in the diagnostic
variables. The four equations are re-examined using this technique, thus, shows some improvement
in the resulted outcome on determining the influence of resource abundance in Nigeria.
The real effective exchange rate equation is consistent with the previous result using
Ordinary Least Square; however, the model here fits the data well. This result runs contrary to the
resource curse theory as filled in literature. This result is also fascinating, as the two REER move
simultaneously with resource variable and its second lag in a way that theory predict; these were
insignificant. The sign flips in an increment of lags to the resource. These results run parallel to
the strong assumptions of Dutch disease. We presume that exchange rate changes are characterized
in number of fundamentals, the previous rate inclusive. The study cannot establish a strong
position on the direction of these relationship. The model reveals that there is high possibility of
persistence in REER from the effect of past exchange changes. This was significant as 1% level
of significance. Term of trade and real interest rate are not significant in the real effective rate
equation, but the model allows their inclusion; the model predicts these two variables
contemporaneously improves the REER determination.
The real wage equation has consistently denied any information of the real wage changes
in the resource variables. The model performs better than OLS. Real wage determination is
revealed to be inward looking. Labor supply affects real wage positively; this was consistent with
theory. The impact of labor demand on the real wage cannot be established but consistent with the
literature. The second lag of the real wage was significant at 10%. All these reveal the nature of
labor market in Nigeria.
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The service sector equation demonstrates the impact of resource on the service sector. The
relationship is strong and positive. Therefore, there is revealed presence of Dutch disease. The
effect was not concurrent but occurs at the fist lag. That is, increase in resource revenue in the
previous period leads to increase in service sector activities. This is consistent with literature.
There is also lag dependence in the service sector. Previous growths in the industry cause more
growth. Both the first and second lags affect the current growth in the service sector. It can be
empirically predicted that service sector would continually overshadow the real sector. This was
because a more increase in the impact of the resource variable on the sector would inflame the
process of growth in the service sector because of growth persistence up to the second lag.
In the manufacturing sector equation, we suspect the negative sign impacts resource
variables in the growth process. Though, the resource variable is revealed not to contain
information on the sector, the influence can be explained indirectly. There are lag dependence in
the equation. The previous growths in the manufacturing affect the current growth with alternating
signs. We see strong effect of resource variable manifesting on growth instability industry. There
is presence of resource-curse.
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Table 5. 7
Variable
GDPG(-1)
GDPG(-2)
GDPG(-3)
REER
REER(-1)
REER(-2)
REER(-3)
REER(-4)
RWG
RWG(-1)
RWG(-2)
RWG(-3)

RWG(-4)
SS
SS(-1)
SS(-2)
SS(-3)
SS(-4)
MAN
MAN(-1)
MAN(-2)
MAN(-3)
MAN(-4)
PRY
PRY(-1)
PRY(-2)
PRY(-3)
PRY(-4)
Constant
R-Squared
Prob(F-statistic)

System Equation: Autoregressive Distributed Lag Model
System Equation 1
RGDP
-0.112745
(0.4802)
0.129944
(0.4622)

GDPPC
-0.112260
(0.4779)
0.129339
(0.4610)

0.119319**
(0.0229)
-0.171036***
(0.0075)
0.000738
(0.9818)
0.017347
(0.5369)
0.111404**
(0.0336)
0.123787***
(0.0049)
0.016527
(0.6491)
0.021911
(0.6239)
-0.037792
(0.2711)

0.116713**
(0.0218)
-0.166781***
0.0072
0.000154
(0.9961)
0.016557
(0.5418)
0.108506**
(0.0326)
0.120829***
(0.0047)
0.017018
(0.6284)
0.022270
(0.6065)
-0.036229
(0.2747)

-0.102957*
(0.0676)
0.203486**
(0.0104)
0.017518
(0.6779)
0.025184
(0.5741)
-0.045427
(0.3243)
-0.239233***
(0.0026)
0.493860**
(0.0117)
-0.113065
(0.3108)
0.110701
(0.2042)
-0.053622
(0.4965)
0.595555***
(0.0041)
0.222156
(0.0038)
0.204502***
(0.0050)
0.213531***
(0.0017)
0.081388
(0.1244)
-0.193561**
(0.0190)
-3.062758**
(0.0297)
0.988526
0.002928

-0.099468*
(0.0679)
0.197989**
(0.0101)
0.017830
(0.6624)
0.025850
(0.5506)
-0.045096
(0.3120)
-0.234775***
(0.0024)
0.477508**
(0.0117)
-0.114422
(0.2908)
0.105109
(0.2102)
-0.053908
(0.4790)
0.580068***
(0.0039)
0.217791
(0.0036)
0.200260***
(0.0047)
0.209050***
(0.0016)
0.079514
(0.1213)
-0.189382**
(0.0182)
-5.441561***
(0.0020)
0.988731
0.002804

System Equation 2: Two-Stage Least Square
RGDP
GDPPC
2.222629***
2.281765***
(0.0000)
(0.000000)
-1.730864***
-1.892318***
(0.0000)
(0.000000)
0.460502***
0.586459***
(0.0002)
(0.000000)
0.000950
0.001602
(0.4896)
(0.4291)
-

-

-

-

-

-

0.772197***
(0.0000)
-1.718810***
(0.0000)
1.337177***
(0.0000)
-0.356869***
(0.0002)

0.751757***
(0.0000)
-1.718410***
0.0000
1.425694***
(0.0000)
-0.442894***
0.0000

-1.071031***
(0.0000)
2.380164***
(0.0000)
-1.850618***
(0.0000)
0.494820***
(0.0002)

-1.0422534***
(0.0000)
2.381451***
(0.0000)
-1.970016***
(0.0000)
0.612890***
(0.0000)

0.001929
(0.4395)
8.94E-05
(0.9602)
-0.002390
(0.1665)
-0.001112
(0.4520)
-0.001295
(0.2450)
-2.31E-05
(0.9319)
-0.000447
(0.1702)

-0.000823
(0.8334)
0.000118
(0.9629)
-0.004329
(0.1345)
0.000275
(0.9043)

0.189718***
(0.0034)
0.999998
0.000000

0.000109
(0.8214)
-0.000784
(0.1293)
-0.000229
(0.7318)
-0.000780
(0.2505)
-0.000866
(0.1330)
0.040347
(0.4175)
0.999996
0.000000

***,**&* denotes the rejection of the null hypothesis at 1 %, 5% & 10% significance level. The
coefficients in the parentheses are the p-value.
Source: Author’s computation (2018)
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The study continues to estimate the ARDL for the system equations; for economic growth
and per capita income growth. The study also compares the system equations using the generated
series of the diagnostic variables with the actual series. We observe some differences and highlight
the importance of each of these results. This system of estimation allows the model to iterate the
processes and choose the appropriate lag order. It is observed that similar orders are recorded in
each equation within the same method of estimation, but the results reveal some differences in
outcomes using different methods. There is slight difference in results due to the variable inclusion
between system equation 1 and system equation2. In the primary sector, the second to fourth lags
were excluded in the real GDP equation.
In the economic growth system equation 1, two lags of dependent variable (economic
growth) are allowed but none is significant. Economic growth is affected simultaneously by real
effective exchange rate, real wage rate, service sector, manufacturing sector. The first and fourth
lags of real effective exchange rate, fourth lag of real wage rate, fourth lag of service sector and
manufacturing sector, first, second and fourth lag of primary sector. The estimation improves on
the ordinary least square results. It reveals much more information of the significance of the
resource-curse diagnostic variables on the economic growth. However, we see repeated changes
in sign. We raise a caveat on the significance of these results for policy usefulness. There are
variants of fundamentally social, economic and political factors that undermine the impacts of
these underlying variables on the economic growth in Nigeria. Nonetheless, the model predicts
substantially the changes in economic growth resulting from the fundamentals. This equation
show, depending on the periods, real exchange rate affects the economic growth. It demonstrates
that current depreciation affect growth positively, the immediate past depreciation affects growth
negatively. The manufacturing does not influence on growth until the fourth period. This helps to
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explain the lags in the manifestation of benefits of real sector. The real wage increase leads to
increase in economic growth but the increase in the past four period lessens growth rate. The
current service sector causes growth to increase but past four periods leads to de-growth. This
result has a theoretical justification. That is, boom in the service sector only commands short-run
advantages but its long-run is ruinous to growth process. The primary sector is effective in
explaining growth in the first two lags; these are strong positive relationship. In the fourth period,
the sign flips showing primary sector drains growth in the long run. The outcomes in the per capital
income model is consistent with the economic growth model with slight difference in the
coefficients.
In the system equation 2 using the ARLD on the generated diagnostic variables, three lags
of the dependent variables are allowed and significant in the model. Consistent with data, current
growth has strong connection with the past growth. If we overlook the negative growth in the
second lag, the model predicts growth persistence from past growth inertia. This is plausible and
consistent with literature. The outcomes are similar with the per capita income growth. There are
observed differences in the selected variables when compared with the system equation. In these
equation (2), only actual real effective exchange rate is allowed in the model; the lags are
exempted. In the equation 1, this allowed variable was significant but not in equation 2. The actual
real wage and service sector and up to their three lags are selected and significant. Both
manufacturing sector and primary sector are allowed but they do contain any growth information,
at least, as revealed in the results. As revealed in some of the diagnostic equations, there is
interactive relationship between real wage/service sector and the growth processes. We can suspect
this from the high dependence on resource revenue. Thus, interfering on the impact of these sector
on the economic growth. Though, these empirics do not substantially reveal the high presence of
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Dutch disease, it reveals that there is a huge interference on the labor market, foreign exchange
rate market, primary, service and manufacturing sector activities.
5.6 Policy Recommendation
Based on the results of our research, we found useful insights into the development of the
Nigerian economy. REER demonstrates that current depreciation affects growth positively, but the
immediate past depreciation affects growth negatively. In the real wage rate equation, labor supply
seems to affect real wage positively, increase in resource revenue in the previous year leads to an
increase in service sector activities. In the manufacturing sector, we found that the previous
growths in the manufacturing sector affects the current growth with alternating signs. We have
learnt some lessons from these results, and we would recommend for policy makers to put in place
five policies while taking advantage of the high impact of the labor supply in order to help curb
the resource curse in Nigeria. The first is for the government to give reparations to the people of
the Niger Delta region where most of the oil is found through job creation and investment in
infrastructure in that region. After that is done, decision makers should diversify the downstream
production of oil in the economy and encourage the privatization of the oil sector to build more
refineries in the country and fighting against corruption leaders and citizens. Finally, the
government has to diversify the economy from being an oil dependent one by encouraging
agriculture and improving other sectors they have in comparative advantage.
In Nigeria’s Niger-Delta region, the per capita income remains below $1 a day despite
great oil wealth. Militants in that region have increasingly resorted to kidnappings and violence
in their opposition to oil production that benefits primarily foreign oil companies and corrupt
government officials (Peel M, 2005). The Nigerian government should try to make financial
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reparations to the people of the Niger Delta. Most of their land and water has been contaminated
since the discovery of oil to reduce kidnapping and vandalization of oil pipelines.
The Nigerian National Petroleum Corporation (NNPC) should diversify its export
through downstream production; this will improve the refined petrol product for export and
expand its export of petroleum products market with major precedence given to African markets
and other bordering markets to reduce the cost of exporting as opposed to concentrating on the
European and the United States markets while attracting huge foreign capital inflows without the
fear of losing its export competitiveness.
The government could also help by encouraging more private companies to participate in
creating refineries in several locations of the country. Doing so will reduce the cost of exporting
crude oil to be refined while creating more jobs for the increasing population and decrease
unemployment in the economy. Billionaire, Aliko Dangote has a refinery under construction that
has the capacity to process about 65,000 barrels per day of crude oil. Privatization in the oil
sector would bring about more jobs to the growing population and reduce unemployment. Failure
to do this will increase the cost of refining oil and the inability of the government to provide
adequate jobs for the Niger Delta people without them feeling left out leading to increase in
vandalization and kidnapping in the region. Doing this alone will not be sufficient so adequate
security actions should be put in place in such regions where crude products are frequently
smuggled. This will help to reduce shortage in crude products that causes a reduction in revenue
in oil and gas.
Also, adequate policies should be put in place by the Nigerian government to fight
corruption. This can be done by establishing institutions and organizations that will check
fraudulent practices in the Nigerian oil sector and also supervise the activities of those
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anticorruption institutions to ensure they are being effective in their place of their offices while
simultaneously ensuring that the huge foreign capital inflow from petroleum exports are properly
utilized.
Finally, the government should diversify the Nigerian economy from oil to agriculture
and use its labor strength as a means to improve the economy by creating an enabling
environment that will favor diversification. Establishing functional banks of agriculture and
micro-finance banks that will give loans solely to farmers. Create more agricultural institutions,
trainings and programs and give scholarships to people interested in agriculture. Bring more
awareness to agriculture by partnering with media houses to constantly show the importance of
agriculture to the population.
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CHAPTER SIX
CONCLUSION
The main aim of the research was to detect the presence of Dutch disease using real
effective exchange rate, real wage rate, the service sector and the manufacturing sector/industries
over 37 years from 1981 to 2017. The methodology of this study was built on the assumptions
laid out by Dobrynskaya, V., & Turkisch, E. (2009) that a rapid appreciation of the domestic
currency as a result of increasing exports, a rise in the real wage in the economy, a rise in the
service sector of the economy and a slow-down in industrial production are all symptoms of
overreliance in the resource sector of the economy. In carrying out this research, we used
Ordinary Least Square, Two- Stage Least Square and Autoregressive Distributed Lag Model.
Based on previous empirics of the literature, we found that the real effective exchange
rate, the political system of an economy, the service sector, the manufacturing sector, remittance,
foreign aid received have an influence on overreliance on natural resources in economies.
Various writers of empirical literature found Dutch disease to be a blessing while some other
found that it was a curse. Some others found that the curse was as a result of corruption of bad
governance. This study contributes to existing literature through its findings and policy
recommendations to the Nigerian economy.
Using the Autoregressive Distributed Lag Model, we have found several evidences
supporting the presence of Dutch disease in Nigeria. The model used in our research reveals that
there is high possibility of persistence in REER from the effect of past exchange changes, however,
terms of trade and real interest rate are not significant in the model. The real wage rate model
seems to emphasize on the labor supply in the economy which affects the real wage rate positively.
This checks one of the assumptions of Dutch disease. The service sector equation validates the
impact of resource on the service sector. The relationship between them are strong and positive
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and this is also lag dependent. This suggests that an increase in labor supply in the service sector
in the previous year leads to an increase in labor supply in the next year. Therefore, there is
revealed presence of Dutch disease. We noticed a decline in the manufacturing sector over the
years which further supports the assumption of the presence of Dutch disease in Nigeria. Although
manufacturing has no influence on economic growth until the fourth period, it helps to explain the
lags in the indication of benefits of the real sector. The real wage increase leads to increase in
economic growth but the increase in the past four period lessens growth rate. The current service
sector causes growth to increase but past four periods leads to de-growth. This is as a result of the
fact that manufacturing in the least developed countries (LDCs) is yet to be developed to the stage
where their products will lead to large foreign patronage and become tradables as in the developed
countries (DCs).
In conclusion, there is the presence of Dutch disease in Nigeria with evidence from the real
wage rate growth, the growing service sector and in decline in the manufacturing sector over the
years.

63

REFERENCES
Adebola, D. F., Okoro, J. O., and Nwasike, O. T. (2006). Building Local Capability: A Case
Study of Agbami Project. A paper presented at the 30th SPE Annual International
Conference and Exhibition (NAICE 2006), Abuja, Nigeria 31st July – 2nd August.
Aliya, A. (2006). Inflation Consequences of “Dutch Disease” in Kazakhstan: The Case of
Prudent Fiscal Policy.
Andrade, J. S., & Duarte, A. P. (2017). Dutch Disease in Central and Eastern European
Countries (No. 2017-03). Centre for Business and Economics Research (CeBER),
University of Coimbra.
Bature B. N. (2013). The Dutch Disease and the Diversification of an Economy: Some Case
Studies. Journal Of Humanities And Social Science (IOSR-JHSS) Volume 15, Issue 5
(Sep. - Oct. 2013), PP 06-14
Benkhodja, M. T. (2014). Monetary policy and the Dutch disease effect in an oil exporting
economy. International Economics, 138, 78–102.
Bevan, D. L., P. Collier, and J. W. Gunning. 1999. The political economy of poverty, equity, and
growth: Nigeria and Indonesia. New York: Oxford University Press.
Bjørnland, H. C., & Thorsrud, L. A. (2016). Boom or Gloom? Examining the Dutch Disease in
Two‐speed Economies. The Economic Journal, 126(598), 2219-2256.
Cavalcanti, T. V. D. V., Mohaddes, K., & Raissi, M. (2011). Growth, development and natural
resources: New evidence using a heterogeneous panel analysis. The Quarterly Review of
Economics and Finance, 51(4), 305-318.
Chong, F. N., Lee, C. M., Tan, A. F., Wong, M. T., & Yan, S. B. (2013). Relationship between
remittances and Dutch disease in Philippines (Doctoral dissertation, UTAR).

64

Chowdhury, M. B., & Rabbi, F. (2014). Workers' remittances and Dutch disease in
Bangladesh. The Journal of International Trade & Economic Development, 23(4), 455475.
Collier, P. (2007). Why the poorest countries are failing and what can be done about it. Wider
Angle (2), 1-3.
Daniel, P.H.(1986).“Editorial”, IDS Bulletin, October, Mineral Exporters in Boom and Slump: 19.
Davis, G. A. (1995). Learning to love the Dutch disease: Evidence from the mineral
economies. World development, 23(10), 1765-1779
Di John, J. (2011). Is there really a resource curse? A critical survey of theory and
evidence. Global Governance, 17(2), 167-184.
Dobrynskaya, V., & Turkisch, E. (2009). Is Russia sick with the Dutch disease?. CEPII, WP,
(2009-20), 825-848.
Douangngeune, B., Hayami, Y., & Godo, Y. (2005). Education and natural resources in
economic development: Thailand compared with Japan and Korea. Journal of Asian
Economics, 16(2), 179-204.
Egert, B. (2012). Dutch Disease in the post-soviet countries of Central and South-West Asia:
How contagious is it?. Journal of Asian Economics, 23(5), 571-584.
Égert, B., & Leonard, C. S. (2006). The Dutch disease in Kazakhstan: an empirical
investigation. Focus on European Economic Integration, 2, 85-108
Ezeala‐Harrison, F. (1993). Structural Re‐Adjustment in Nigeria: Diagnosis of a Severe Dutch
Disease Syndrome. American Journal of Economics and Sociology, 52(2), 193-208.

65

Gylfason, T. (2001). Natural resources, education, and economic development. European
Economic Review, 45, 847-859.
Gylfason, T., & Nganou, J. P. N. (2014). Diversification, Dutch Disease, and Economic Growth:
Options for Uganda.
Hasanov, F. (2013). Dutch disease and the Azerbaijan economy. Communist and PostCommunist Studies, 46(4), 463-480.
Ihua, U. B., Ajayi, C., & Eloji, K. N. (2009, May). Nigerian Content Policy in the Oil and Gas
Industry: Implications for Small and Medium-sized Oil Services Companies.
In Proceedings of the 10th Annual Conference, IAABD.
Iimi, A. (2007). Escaping from the Resource Curse: Evidence from Botswana and the Rest of the
World. IMF Staff Papers, 54(4), 663-699.
Ismail, K. (2010). The Structural Manifestation of the Dutch Disease’: The Case of Oil
Exporting Countries (No. 10-103). International Monetary Fund.
Jakob, M. (2010). Dutch Disease or Botswana’s Blessing? Natural Resources and Economic
Growth–A Channel Approach. PIK Potsdam, WP.

Lawal, Y. (2004). Economic Crimes Panel now try oil theft cases. The Guardian, Monday, 19
July, 2004. Lagos.

Madavo, C. E., Tomlinson, M. D., Mills, C. A., & Addison, D. M. (2003). Nigeria: Policy
Options for Growth and Stability. World Bank Policy Research Working Paper, 26215.
Mavrotas, G., Murshed, S. M., & Torres, S. (2011). Natural resource dependence and economic
performance in the 1970–2000 period. Review of Development Economics, 15(1), 124138

66

Mussi Rodriguez, C. (2006). Dutch Disease in Saudi Arabia?.
Nwonwu, F. O. (2016). The paradox of natural resource abundance and widespread
underdevelopment in Africa. International Journal of African Renaissance Studies-Multi, Inter-and Transdisciplinarity, 11(2), 52-69.
Odularu, G. O. (2008). Crude oil and the Nigerian economic performance. Сетевое издание
«Нефтегазовое дело», (1).
Olusi, J. O., & Olagunju, M. A. (2005). The Primary Sectors of the economy and the Dutch
disease in Nigeria. The Pakistan Development Review, 159-175.
Onakoya, A. B. (2012). Foreign direct investments and economic growth in Nigeria: A
disaggregated sector analysis. Journal of Economics and Sustainable
Development, 3(10).
Otaha, J. I. (2012). Dutch disease and Nigeria oil economy. African Research Review, 6(1), 8290.
Peel, M (2005). Crisis in the Niger-Delta. How Failures of Transparency and

Accountability

are Destroying the Region. Briefing Paper: Chatham House, London.
Sala-i-Martin, X., & Subramanian, A. (2013). Addressing the natural resource curse: An
illustration from Nigeria. Journal of African Economies, 22(4), 570-615.
Smith, B. (2014). Dutch disease and the oil and boom and bust (No. 133). Oxford Centre for the
Analysis of Resource Rich Economies, University of Oxford.
Stanford, J. (2012). A cure for dutch disease: Active sector strategies for Canada's economy.
Ottawa, ON: Canadian Centre for Policy Alternatives.
Van Wijnbergen, S. (1984). The Dutch Disease': a disease after all?. The Economic
Journal, 94(373), 41-55.

67

Vaughan, A. (2011). Oil in Nigeria: a history of spills, fines and fights for rights. Retrieved
July, 5, 2012.
Volchkova, N. (2005). Is Dutch Disease Responsible for Russia’s energy dependent industrial
structure?. presentation for the “Trade Policy and WTO Accession: A Training of
Trainers Course for Russia and the CIS”, World Bank, 28.
Wiig, A., & Kolstad, I. (2012). If diversification is good, why don't countries diversify more?
The political economy of diversification in resource-rich countries. Energy policy, 40,
196-203.
Zemoi, J., & Cardona Cervantes, G. (2009). Economic Diversification in The United Arab
Emirates: Is the economy leaving its oil dependency?

APPENDIX

68

GDP Growth

GDP Per Capita Growth

40

40

30

30

20

20

10

10

0

0

-10

-10

-20

-20
1985

1990

1995

2000

2005

2010

1985

2015

1990

Service Sector (Growth)

1995

2000

2005

2010

2015

Manufacturing Sector (Growth)

60

40
30

40

20
20

10
0

0
-10

-20

-20
-40

-30
-60
1985

1990

1995

2000

2005

2010

2015

-40
1985

1990

1995

2000

2005

2010

2015

Real Interest Rate
30

Real Effective Exchange Rate (Growth)

20

120

10
80

0
-10

40

-20
0

-30
-40

-40

-50
1985

-80
1985

1990

1995

2000

2005

2010

1990

1995

2000

2005

2010

2015

69

2015

Term of Trade (Growth)

Resource Growth
300

100
80

200

60
40

100

20
0

0
-20

-100

-40
-200

-60
1985

1990

1995

2000

2005

2010

1985

2015

1990

Investment (Growth)

1995

2000

2005

2010

2015

AGRIC (Growth)

80

50
40

60

30
40

20
10

20

0
0

-10
-20

-20
-30

-40
1985

1990

1995

2000

2005

2010

2015

-40
1985

1990

1995

2000

2005

2010

2015

Population Growth

Real Wage Growth
2.72

80

2.68

60

2.64

40

20

2.60

0

2.56

-20

2.52

2.48

-40
1985

1990

1995

2000

2005

2010

2015

1985

1990

1995

2000

2005

2010

70

2015

The Summary Statistics
GDP GDPP MAN
Mean
0.815 3.451 4.212
Median 1.200 3.784 3.297
Maximu
33.73
m
30.356 5 39.049
Minimu
13.12
m
-15.454 7 -33.826
Std.
Dev.
7.330 7.519 11.915
Skewne
ss
1.255 1.259 -0.253

RWG REER SS
PRY INV POPG RES
5.018 2.847 3.657 4.024 1.870 2.580 7.218
3.900
0.959 2.332 9.436
1 -0.725 2.585 3.314
84.93
49.32 59.38
85.42
71.949
6
41.227 8
7 2.715 9
74.24
35.99
51.83
-28.730
3 -40.347 30.454 6 2.488 6
27.82
15.63 22.99
34.22
21.476
1
19.593 7
2 0.067 3

4.388

63.94
6 11.191

11.933

64.610

Prob.
Obs.

0.0000 0.000 0.003
37
37
37

9.558
292.2
25.282
6
-43.572 100.00
62.27
16.562
6

5.910 2.444 3.985 3.008 1.726 2.678 3.824

13.26
7
0.830 2.390 1.947 2.567 2.113 7.015
0.001
0.0025
3
0.660 0.302 0.377 0.277 0.347 0.029
37
37
37
37
37
37
37
37

Unit Root Test Results
Variables
Augmented Dickey Fuller
Order Constant
Constant and
Trend
I(0)
-4.893179
-5.031084
GDP
I(0)
-5.030706
GDPP
-4.904040
I(0)
-5.663559
-5.923393
MAN
I(0)
-6.231477
-6.206062
RWG
I(0)
-3.851090
-3.811620
REER
I(0)
-3.393138
-3.582992
SS
I(0)
-5.913125
-5.820986
PRY
I(0)
-2.542988
-2.146706
INV
I(0)
-4.515262
POPG
-4.180215
I(0)
-6.490221
-6.947533
RES
I(0)
-5.824393
-6.374819
RIR
I(0)
-7.359035
-7.271112
TOT

TOT
9.410

3.686

1.205 -0.185 -0.240 0.380 0.562 0.104 0.562 -0.983

Kurtosis 8.966 8.927 5.646

JB

RIR
0.363

2.419
12.76
2
183.0
4
0.000
37

Augmented Dickey Fuller
Orde Constant
Constant and
r
Trend
I(1)
I(1)
I(1)
I(1)
I(1)
I(1)
I(1)
I(1)
-11.19648
-11.38112
I(1)
I(1)
I(1)
I(1)
-

71

Note:. ** (*) denotes the rejection of the null hypothesis at 1 % (5%) significance level.
Source: Author’s Computation (2018)

Ordinary Least Square
Variable
REER (eq)
-0.061300
Res
(0.6567)
0.290271*
Res(-1)
(0.0508)
0.048658
TOT
(0.5314)
-0.292294
RIR
(0.3417)
POP (proxied for LS)

-

GDP (Proxied for LD)

-

RWG (eq)
-0.141529
(0.1587)

SS (eq)
-0.102330
(0.2899)

MAN (eq)
-0.034505
(0.5656)
0.037016
(0.5605)

-

-

-

-

7.946663
(0.8714)
1.293429***
(0.0066)

-

0.044054
(0.7449)

-

-

-

0.124939
INV
(0.1936)
0.012088
INV(-1)
(0.8972)
0.415260
-18.93336
4.396603
4.212566
Constant
(0.9332)
(0.8814)
(0.1897)
(0.0581)
R-Squared
0.135645
0.220995
0.031945
0.101107
Prob(F-statistic)
0.323919
0.039093
0.289862
0.645699
***,**&* denotes the rejection of the null hypothesis at 1 %, 5% & 10% significance level. The
coefficients in the parentheses are the p-value.
Source: Author’s computation (2018)
System Equation
Variable
REER
RWG
SS
MAN
PRY

Ordinary Least Square
GDP(eq)
GDPPC (eq)
0.003411
0.003378
(0.9311)
(0.9301)
0.073493
0.071449
(0.1507)
(0.1523)
0.176328
0.172560
(0.0055)
(0.0053)
0.142788
0.136819
(0.1459)
(0.1532)
0.027801
0.027998
(0.6842)
(0.6747)

Two-Stage Least Square
GDP(eq)
GDPPC (eq)
0.004053
0.004606
(0.5644)
(0.5653)
0.766988
0.746488***
(0.0000)***
(0.0000)
-1.075467
-1.049219**
(0.0000)***
(0.0000)
-0.023621
-0.026961
(0.3378)
(0.3368)
0.007359
0.008379
(0.1175)
(0.1176)
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1.714179
-0.872891
3.634305***
1.018910***
Constant
(0.1142)
(0.4030)
(0.0000)
(0.0000)
R-Squared
0.480541
0.479188
0.997271
0.996266
Prob(F-statistic)
0.000738
0.000765
0.000000
0.000000
***,**&* denotes the rejection of the null hypothesis at 1 %, 5% & 10% significance level. The
coefficients in the parentheses are the p-value.
Source: Author’s computation (2018)
Autoregressive Distributed Lag Model
Variable
REER (eq)
0.523860***
REER(-1)
(0.0030)
-0.064921
RES
(0.6386)
0.347124***
RES(-1)
(0.0114)
-0.274047
RES(-2)
(0.1041)
0.058114
TOT
(0.4146)
-0.492954
RIR
(0.1014)

RWG (eq)

SS (eq)

MAN (eq)

-0.163205
(0.1105)

0.040573
(0.4065)

-

-0.023299
(0.7695)
0.167763**
(0.0386)

-

-

-

-

-

0.037932
(0.6773)

-

-

-

-

-

-

RWG(-1)

-

RWG(-2)

-

POP (proxied for LS)
GDP (Proxied for
LD)

-

-0.102437
(0.5094)
-0.275036*
(0.0832)
1.642251**
(0.0018)
-7.935521
(0.8777)

SS(-1)

-

-

SS(-2)

-

-

0.339893**
(0.0446)
0.417121**
(0.0123)

MAN(-1)

-

-

-

MAN(-2)

-

-

-

MAN(-3)

-

-

-

MAN(-4)

-

-

-

INV(-1)

0.276279
(0.9526)

21.86726
(0.8691)

0.144248
(0.9610)

Constant

-

0.400939*
(0.0572)
-0.269850*
(0.0512)
0.408368***
(0.0061)
-0.339790**
(0.0341)
0.017675
(0.7403)
4.173640**
(0.0521)
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R-Squared
0.383445
0.343602
0.452417
0.367083
Prob(F-statistic)
0.025015
0.025267
0.000929
0.085150
***,**&* denotes the rejection of the null hypothesis at 1 %, 5% & 10% significance level. The
coefficients in the parentheses are the p-value.
Source: Author’s computation (2018)

System Equation: Autoregressive Distributed Lag Model
System Equation2: Two-Stage Least
System Equation 1
Square
Variable
GDP(eq)
GDPPC (eq)
GDP(eq)
GDPPC (eq)
-0.112745
-0.112260
2.222629***
2.281765***
GDPGG(-1)
(0.4802)
(0.4779)
(0.0000)
(0.000000)
0.129944
0.129339
-1.730864***
-1.892318***
GDPGG(-2)
(0.4622)
(0.4610)
(0.0000)
(0.000000)
0.460502***
0.586459***
GDPGG(-3)
(0.0002)
(0.000000)
0.119319**
0.116713**
0.000950
0.001602
REER
(0.0229)
(0.0218)
(0.4896)
(0.4291)
-0.171036***
0.166781***
REER(-1)
(0.0075)
0.0072
0.000738
0.000154
REER(-2)
(0.9818)
(0.9961)
0.017347
0.016557
REER(-3)
(0.5369)
(0.5418)
0.111404**
0.108506**
REER(-4)
(0.0336)
(0.0326)
0.123787***
0.120829***
0.772197***
0.751757***
RWG
(0.0049)
(0.0047)
(0.0000)
(0.0000)
0.016527
0.017018
-1.718810***
-1.718410***
RWG(-1)
(0.6491)
(0.6284)
(0.0000)
0.0000
0.021911
0.022270
1.337177***
1.425694***
RWG(-2)
(0.6239)
(0.6065)
(0.0000)
(0.0000)
-0.037792
-0.036229
-0.356869***
-0.442894***
RWG(-3)
(0.2711)
(0.2747)
(0.0002)
0.0000
-0.102957*
-0.099468*
RWG(-4)
(0.0676)
(0.0679)
0.203486**
0.197989**
-1.071031***
-1.0422534***
SS
(0.0104)
(0.0101)
(0.0000)
(0.0000)
0.017518
0.017830
2.380164***
2.381451***
SS(-1)
(0.6779)
(0.6624)
(0.0000)
(0.0000)
0.025184
0.025850
-1.850618***
-1.970016***
SS(-2)
(0.5741)
(0.5506)
(0.0000)
(0.0000)
-0.045427
-0.045096
0.494820***
0.612890***
SS(-3)
(0.3243)
(0.3120)
(0.0002)
(0.0000)
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-0.239233***
0.234775***
SS(-4)
(0.0026)
(0.0024)
0.493860**
0.477508**
0.001929
-0.000823
MAN
(0.0117)
(0.0117)
(0.4395)
(0.8334)
-0.113065
-0.114422
8.94E-05
0.000118
MAN(-1)
(0.3108)
(0.2908)
(0.9602)
(0.9629)
0.110701
0.105109
-0.002390
-0.004329
MAN(-2)
(0.2042)
(0.2102)
(0.1665)
(0.1345)
-0.053622
-0.053908
-0.001112
0.000275
MAN(-3)
(0.4965)
(0.4790)
(0.4520)
(0.9043)
0.595555***
0.580068***
-0.001295
MAN(-4)
(0.0041)
(0.0039)
(0.2450)
0.222156
0.217791
-2.31E-05
0.000109
PRY
(0.0038)
(0.0036)
(0.9319)
(0.8214)
0.204502***
0.200260***
-0.000447
-0.000784
PRY(-1)
(0.0050)
(0.0047)
(0.1702)
(0.1293)
0.213531***
0.209050***
-0.000229
PRY(-2)
(0.0017)
(0.0016)
(0.7318)
0.081388
0.079514
-0.000780
PRY(-3)
(0.1244)
(0.1213)
(0.2505)
-0.193561**
-0.189382**
-0.000866
PRY(-4)
(0.0190)
(0.0182)
(0.1330)
-3.062758**
5.441561***
0.189718***
0.040347
Constant
(0.0297)
(0.0020)
(0.0034)
(0.4175)
R-Squared
0.988526
0.988731
0.999998
0.999996
Prob(F-statistic)
0.002928
0.002804
0.000000
0.000000
***,**&* denotes the rejection of the null hypothesis at 1 %, 5% & 10% significance level. The
coefficients in the parentheses are the p-value.
Source: Author’s computation (2018)
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